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ENVIRONMENTAL FACTORS AND MANAGEMENT OF RESIDUALS
Infrastructure systems and the environment interact in many and often subtle ways. Infrastructure may be the source of contaminants that require monitoring, control, and disposal. Increasingly numerous and stringent environmental regulations have added new constraints to which infrastructure design and operation must respond.
The primary concern addressed in these regulations is the residuals or waste products of infrastructure activities that influence air and water quality, energy consumption, and solid waste management (e.g., construction wastes and roadside rubbish). At the same time, infrastructure plays a role in the management of residuals of other activities, for example when the ash from coal-fired electricity generation processes is used in concrete. Research can yield both better understanding of these interactions of infrastructure and environment and more effective ways to use these interactions to enhance environmental quality while maintaining high levels of service in the infrastructure.
Chemical Grouting
The effect of chemical grouting,5 commonly used in both foundation construction and waste containment, on groundwater quality must be carefully analyzed and monitored to avoid adverse effects on water supply. The introduction of new grouting materials and procedures has been effective, yet raises grave concerns as to their effects on groundwater quality. Both laboratory and full-scale field studies are necessary to determine the effectiveness and long-term impact of grouting. Typical research might consider whether more effective procedures can be developed for characterizing and monitoring the water-quality influence of grouting, or whether new chemical grouts pose a threat to groundwater safety.
Management of Infrastructure Waste and Residuals
The services that infrastructure provides (e.g., transportation and waste disposal) themselves produce residuals that must be managed. Research is needed to enhance understanding of the processes of waste production and ways to reduce and manage these wastes.
Disposal of residential and commercial wastes in landfills or abandoned mine and quarry excavations poses threats to surface and ground-water quality and hazards related to methane and hydrogen-sulfide emissions. The large areas and heterogeneous compositions of landfills make their management more challenging. Research leading to development of continuous monitoring of process variables and ambient conditions would facilitate process optimization and risk management.sistivity are capable of delineating underground features at a relatively small scale and with moderate refinement, but substantial improvements could be made in accuracy and cost-sment of experience is needed to support modificatio: or replacement of currently used models and methods.ent of gross sales on research,4 or $1.025 billion. Much of this research is funded by commerciales they support) a role in enhancing supplies of clean air and water. However, the committee determined that these concerns were beyond the scope of its study.4
